( 8/2 ) 

nis; Motus, quo Machina quseque in contrac9ioncm a- 
gitur, rationem obtinet compofitam ex ratione quadru- 
plicate Diametri homology ipfius Machine, & ratione 
inversa temporis, quo Machine contra&io perficitur; 
vel rationem compofitam ex ratione ponderis Machine, 
ratione ejufdem ponderis fubtriplicatst, & ratione tem- 
poris inversa. Thccremata reliqua hue fpetianth in Tranfi 
adHorie prcxiwe edenda exhibebuntur* 



III. A &rief Account of the Contagious Vifeafe which 
raged among, the Milch Cows near London^ in 
the Year 1714. And of the Methods that were 
taken for fupprefftng it. Communicated to the 
Royal Society by Thomas Bates Efy Sur- 
geon to His Maje flies Houflhold, and R. S. S« 

A Bout the middle of July the Diftemper appeared 
at I(lington $ and thereupon their Excellencies the 
Lords Juftices having notice of it, were plcafed to Com- 
mand that I ihould examine into the truth of the Report 
of its being Contagious ; and order'd the Lord Har court * 
then Lord High Chancellor, to grant fuch Authority as 
wou'd be proper to make the Difcovery. Accordingly 
Mr. Milner, Mr. Offlcy, Mr. Richardson, and Mr. Ward* 
four Juftices of the Peace for the County of Middle/ex, 
were appointed to make the neceflary Examinations. 

Purfuant to thofe Orders we went to -Iflington, where 
Mr. Rat cliff had loft no out of zoo; Mr. Rufford 6z 
out of y^; and Mr. Pullen^ out of 87* They were 
very unwilling to own it, becaufe fo foon as it (hould 
be known, none wou'd buy their Milk ; but Mr. Rat cliff, 
a Man of good Judgment in Cattle, after much per* 
fwafion, gave us the following account, vix. That they 

* firft 
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firft refufed their Food ; the next Day had Huskifh 
Coughs, and voided Excrements like Clay ; their Heads 
fuelled, and fometimes their Bodies. In a Day or two 
more there was a great difcharge of a Mucous Matter 
by the Nofe, and their Breaths fmelled offensively. 
Laftly. a fevere Purging (fonietimes Bloody) which ter- 
minated in Death. That feme died in three Days, and 
others in five or fix, but the Bulls lived eight or ten. 
That during their whole ilinefs, they refufed all man* 
ner of Food, and were very hot. 

We then advifed with feveral of ths Cow leeches, or 
Doctors, who all agreed that it was a Murrain, or ra- 
ther a Plague ; and that the Methods they had tryed 
for a Cure, had proved unfuccefsful. This Difeafe was 
fo furprifmg, that fome of thofe Men who ufed to look 
after them, were afraid to go near them. 

We then ordered fome of the fick Cows to be Houfed, 
and feveral forts of Cattle to be kept with them, to fee 
whether the Contagion would afie<3: any other Species* 

The next Day I made a Verbal Report to their Ex- 
cellencies, of all the feveral Opinions and Difcourfes 
which I have had about it, and left them debating what 
Method to take ; at lad I was called in, and Ordered 
to confider of it again the next Day, and to deliver to 
them in Writing what would be proper to be done. Ac 
cordingly 1 drew up, and gave them the following 
Propolals. 

I. That all fuch Cows as are now in the pofleffioti of 
Mz-Ratclif, Rufford, and Pullen, be Bought, Kill'd, and 
Burnt : or, at leaft> that the Sick be Burnt ; and the 
Well kept and fecured on the Grounds where they 
now are, that fuch of them as Sicken or Dye of this 
Diftemper may be Burnt. 

Uuuuuu z II. That 
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II. That toe Houfes in which thofe Sick Cows have 
flood be Waflied very clean, and then fmoaked by the 
burning of Pitch, Tarr and Wormwood, and be kept 
three Months at lead before any other Cows are put 
therein. 

III. That the Fields where thofe Sick Cows have 
Grazed, be kept Two Months before any other Cows 
are fuffered ro (land or Graze thereon. 

IV. That the Perfons looking after fuch as are 111, 
ihou'd have no Communication with thofe that are 
well 

V r . That the fame Methods be Obferved if any o- 
ther of the Cow-keepers fhou'd get this Diftemper a- 
mongthem; and that they be all Summoned and told, 
that 'as foon as they perceive any of their Cows to re- 
fute their Meat, or have any other Symptoms of this 
Diftemper, that they immediately feparate them from 
their others, and give notice to fuch Perfons as your 
Excellencies {hall appoint, that they may be Burnt ; 
and the places where they have flood or Grazed to be 
ordered as before* 

VI. That the Cow- keepers be required to divide 
their Cows into fmall Parcels, not more than ten or 
twelve in a Field together ; and that they be allowed 
fuch fatisfa&ion for complying with thefe Propofals, as 
your Excellencies fhall think fit ; all which is mod 
humbly fubmitted, &c« 

The next day their Excellencies confulted the four 
Gentlemen before-named, and gave them Orders to com- 
ply with the preceeding Propofals, and to allow Forty Shil- 
lings for every Sick Cow which they Burnt, that lx> 
longed to Mr. Ratclif, Rufford, and Pullea; but the free 
mtercourfe which both Matters and Servants had bad 
each others Cows (before we were appointed,) 
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had fpread the Contagion 5 and the Difeafe began foon 
to appear in feveral other Neighbouring places. 

The Gentlemen then fummoned all the Cow- keepers 
in the County, and acquainted them with the above- 
named Proposals (to mod of which they readily Com- 
plyed, as being vifibly their-inrereft) and offered them 
Forty Shillings for every Cow which they Burnt, thac 
had not been Sick above twenty»four Hours; but for 
fitch as had been longer 111, or were Dead, they wou'd 
allow them only the value of their Skins and Horns. 

Some of the Cow-keepers appeared not content with 
this Regulation, and believing that the Difeafe wou'd 
become general, defign'd to have fold their Cows at 
fo'me diftant Market; which the Gentlemen having no- 
tice off, appointed feveral Butchers to Watch near their 
Grounds, and count their Numbers every Morning, 
with Orders to follow fuch as they fent to any Market, 
and prevent their being fold, by telling the people what 
they were. 

Another great Obftacle at the firft was the Cow- 
keepers not owning the Difeafe, till they had loft fe- 
veral of their Cows; for fo foon as it was known thac 
any Man had but one Sick, none wou'd buy his Milk ; 
and to thofe who kept many Cows, that lofs w 7 as 
confiderable. 

Nor was there ever wanting one or other who gave 
them hopes of a Cure. 

To obviate thefe three difficulties, the Gentlemen 
encouraged them to hope for a Brief, but aflured them 
that fuch only as complyed with thefe Directions, fhou'd 
have any benefit by ito Accordingly they ordered a 
daily account to be taken of the Condud of each Cow- 
keeper, and allowed or difallowed their pretenfions to 
this Brief, as well as to the Forty Shillings per Cow, as 
they complyed qr disregarded thefe Diie&ions. 

aid 
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This had a pretty good effccft; but here in England, 
where every Man is at liberty to difpofe of his Cattle 
as he pleafes , nothing but making them fenfible that it 
was each Mans particular intereft to comply with thefe 
Methods cou'd do ; this, tho' true in fadt, yet the Rea- 
der will readily judge to be very difficult among fuch a 
Number; but the Gentlemen fpared no labour co ac- 
complifh it; for that purpofe they fummoned them once 
or twice every Week, urged all that cou'd be (aid to in- 
duce their Cornplyance, and omitted no warrantable 
means to fruftrate their Folly. 

I had Orders from the beginning to affift thofe Gen- 
tlemen with my Advice, which I did at mod of their 
Meetings; as alfo to make a ftri&er enquiry into i;he 
Difeafe by DifIe#ions 5 &c. 

Accordingly I difcourfed the Ccw4eeche$ about the 
Cuftoms and Difeafes that Cow* were fubjed to, and 
confulted fuch Books as treated of them ; but concern* 
ing this Difeafe, I cou'd gain but fmall affiftance from 
either, 

I then made Difle&ions of fixteen Cows, in diffe- 
rent degrees of Infe&ion; and found the Putrefaction 
of their Fifcera to encreafe, in proportion to the time 
of their Illnefo 

Thefirftfiv<ethatIopened,hadhearded with thofethat 
were III, and the Symptoms of this Diftemper were juft 
become vifible ; in thefe, the Gall-bladders were larger 
than ufual, and filled with Bile of a natural Taile and 
Smell, but of a greener Colour. Their Pancreas's were 
flirivelled, fbme of the Glands obftru&ed and tumi- 
fied. Many of the Glands in their Mefenterjs were twice 
or thrice their natural bignefs. Their Lungs were a 
little inflamed, and their Flefli felt hot. All other parts 
of their Fifcera appeared as in a healthful State, 

The 
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The next fix that I opened, had been ill about two 
Days ; in them the Livers were blacker than ufual, and 
in two of them, there was feveral Cyfts filled with a 
Petrified Subftance like Chalk, about the bignefs of a 
Pea. Their Gall-bladders were twice their ufual big- 
nefs, and filled with Bile of a natural Tafte and Smell, 
but of a greener Colour than the fir ft. Their Pancreas's 
were fhrivelled, fome of their Glands very large and 
hard, and of a blackifli Colour. The Glands in their 
JMejenterp were many of them five times their natural 
Bignefs, and of a blackifli Colour. Their Lungs were 
inflamed, with feveral fmall Cyfts forming Their In- 
teftins were full of red and black Spots Their Flefti 
was very hot, tho 3 not altered in Colour. 

The five laft that I opened* were very near dying ; 
in them I found the Liver to be Blackifli, much Shri- 
velled and Con traded, and in three of them> there was 
feveral Cyfts as big as Nuts or Nutmegs, filled with a 
Petrified Subftance like Chalk. Their Gall-bladders 
were about three times their ufual bignefs, and filled 
with Bile of a natural, Tafte and Smell, but of a deep 
Green Colour^ Their Pancreas's were Shrivelled and 
Contra&ed, many of their Glands very large and hard, 
and of a black Colour. The Glands in their Mefenterjs 
were many of them diftended to eight or ten times 
their natural bignefs, were very Black, and in the Pelvis^ 
of mod of thofe Glands in two Cows, there was a 
yellow Petrefa&ion, of the confidence of a fandy Stone. 
Their Inteftines were the Colour of a Snake, their in- 
ner Coat excoriated by Purging* Their Lungs were 
much Inflamed, with feveral Cyfts containing a yellow 
Purulent Matter, many of them as big as a Nutmeg, 
Their Flefti was extream' hoc, tho' very little altered 
in. Colour. 

havs\ 
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! have here only given you a general account of my 
Difledions, in the three different Stages of the Difeafe ; 
for as the difference was but fmall, and the Difeafe 
incurable, it could neither be ufeful nor p^eafant to the 
Reader, to have each particular Difle&ion at large, tho* 
I have now the Minutes by me* But the following 
Cafes being very extraordinary, I cou d not omit the 
mention of them, viz. In one of them the Bile was Pe- 
trified in its VefTels, and refembled a Tree of Corral, 
but of a dark yellow Colour, and brittle Suhftance. 

In another there were ieveral Inflammations on the Li- 
ver, fbme as large as a half Crown, cracked round the 
Edges, and appeared feparating from the found part, 
like a Peflilential Carbuncle. 

In a Third, the Liquor contained in the Pericardium 
(for Lubricating the Heart in its Motion,) appeared like 
the fubfidings of Aqua Calch ; and had excoriated, and 
given as yellow a Colour to the whole Surface of the 
Heart and Pericardium, as Aqua Qalcis cou'd poffibly 
have done. 

In giving my Opinion of this Diftemper, I mull; beg 
leave to premife, that all Cows have naturally a Pur- 
gation by the Anus for five or fix Weeks in the Spring, 
from (as the Cow-keepers term it) the frimnefs of the 
Grafs ; during which time they are brisk and lively, their 
Milk becomes thinner, and of a blewifh Colour, 
fweeter to the Tafte ; and in greater Plenty: but the 
Spring preceeding this Diftemper, was all over Europe 
(b dry, that the like has not been known in the Me- 
mory of any one living; the confequence of which was 
little Grafs*, and that io dry and void of that frimnefs 
which it has in other Years, .that i could not hear of 
one Cow keeper, who had obferved his Cows to have 
that Purgation in the fame degree as ufual ; and very 
kw who had obferved any at all They all agreed 

that 
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that their Cows had not given above half fo much 
JMilk thac Summer as they did in others ; that fame of 
them were almoft dry; that the Milk they did give 
was much thicker, and yellower than in other Years. 
It was obferved by the whole Town, that very little 
of the Milk then fold wou'd Boyl without turning; 
and it is a known Truth, that the weakeft of the com- 
mon Purges you can give a Cow entirely takes away 
her Milk ; from all which Circumftances, I think it e- 
vident, that the want of that natural Purgation was 
the fole caufe of this Difeafe ; by producing thofeOb- 
ftru&ions, which terminated in a Putrifa&ion and 
made this Diftemper Contagious. 

During my daily Converfation at that time with Cow- 
keepers, &c. there occurred many other Circumftan- 
ces of lefs Moment, to confirm me in this Opinion : 
but as there was no one realon to give me the lead 
notion of any other Caufe, 1 ftiall not trouble the Rea- 
der with a ufelefs detail of them. 

Cows are likewife fubjed: to a Purgation (tho* in 
a left degree) from ^he fame quality in the Grafs, about 
the latter end of September ; which is called the latter 
Spring; and which I believe contributed not a little* 
to the preventing the encreafe of this Diftemper ; for 
this Purgation coming fo foon after the Difeafe appear- 
ed, it is not unreafonable to fuppofe, that it freed 
fuch Cows as were not much injured, from the ill ef- 
fects of thole Obftru&ions, occaftoned by the want of 
their Vernal Evacuations. 

Several Phyfitians attempted the Cure, and made 
many Eflays for that purpole; but the Difledlions con- 
vinced me of the improbability of their fucceeding, 
with which I acquainted their Excellencies. However 
they having received the following Recipe and Dire- 
ctions from fome in Holland, faid to have been ufed 
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there with good fuccefs, gave me Orders to make tryal 
of it: But the effect wasanfwerable to my expectation, 
for in very many inftances r i was not fenfible of the 
leaft Benefit. 

Herh. Ariftoloch, Rotunda, 
Veronica, aa M.viij 
Pulwottari&, 

Scordijt aa M. 4 
Rad. Gentiana 9 

Angelicas^ 
Betafitidis, 
TormentilU, 
Carting, aa 16 fs. 
Sacc. Lauri, 

Junipers, a"a fxij Mi fee fiat Pulv. 
See Phil. TrAnfalt. N°. 338. in fine. 
This Powder is to be given in Water, one Ounce 
at a time, three or four Mornings fucceffively ; then 
reft four Days, and if the Difeafe continues, repeat the 
Powders in warm Water, ss before. 

I think there is no one Method in PradHce, but what 
was rryed on this Occafion, tho' 1 cannot fay that any 
of them was attended with an appearance of Succefs ; 
except that of Bleeding plentifully, and giving great 
quantifies of Cooling and Diluting Liquids, But by 
this Method, the inftances of Succefs were fo few, that 
ihey do not deferve any further mention. 

Their Excellencies being informed chat the feeding 
Cows with Diftillcrs Grains was a new Cufiom, and 
\?as the caufe of this Difeafe, gave me Orders to exa- 
mine into the Truth of it; but upon enquiry, 1 found it 
m have been the Pradice of feverai .of t ic Cow keepers 
above twenty Years, without the kail appearance of 

a any 
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any inconvenience ; and that fome of thofe Perfons who 
had fullered moft, had never given any. Nor is there 

any difference between thofe of Brewers and Diftiilers, 
only that the latter are the dryer. 

It was likewife faid, that the want of Water was 
the caufe of this Difeaie, for that the Springs and pla- 
ces where People ufed to Water their Cowes, were 
almoft every where dry ; and that many were obliged 
to fend them feveral Miles for Water. This might pro- 
duce fome Difeafes, but fuch only as they got by the 
fatigue of being driven fo far; for Mr, Batch f, Mr /?«/- 
ford and Mr. fallen, the three Perfons where this D£~ 
feafe firfl appeared, had the New River Water running 
thro' the very Grounds where their Cows conftantly 
Grazed, and cou'd drink at their Plcafure, and fa had 
mod of the Co w* keepers at Iflington. 

There were at 'that time feveral other reports of the 
caufe of this Difeafe, but none that had a Ihew of 
Reafon. 

About the latter end of September, the Di feafe in- 
creafed, and the Numbers brought to be burnt wzrs 
ib great, that it cou'd not be well executed ; therefore 
it was judged proper only to bury them fifteen or twen- 
ty Foot deep: but firfl to make large fnctfions in their 
moft Fleflly parts, and to cover them with quicklime* 

At the fame time, having notice that it was a Cuftom 
with the Cow-keepers, to iend their Calves when a 
Week old to Rumford, drc to be Sold; and apprehend- 
ing by this means that the Contagion might be carried 
into the Country, I required all fuch as had Sick Cows, 
to bring their Calves to be buried ; to whicb they rea- 
dily confented, and were allowed from Five to Ten Shil- 
lings per Calf 

In the beginning of October, being informed tint tome 
of the Cows in Norfolk, Suffolk, and Herifordjlure, had 
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got this Diieafe, and apprehending that it wou'd be- 
come general ; I gave in the following Report to a Com- 
mittee of Council. 

The Diftemper among the Cattle encreafing, and be- 
ginning to appear in feveral other Counties, I thought 
it my. Duty to acquaint your Lordihips, with the ha- 
zard that may attend their not being duely buried. It 
is the Opinion. of all Authors in Phyfick that treat: of 
Contagious Difeafes, as well as of feveral of the Phyfi- 
tians in Town, that a Eutrifa&ion of fo many Cows 
as there is reafon to fear will dye of this Diflemper, 
may produce fome Contagious Difeafe among Men j 
unlets they are buried fo deep that the Infectious -Ef- 
fluvia cannot injure the Air, which I am certain has 
very feldom been complyed with, except in the Coun- 
ties of Middle [ex, Ejfex, and Surry, the Gentlemen em- 
ployed being capable of ading in rhofe Counties on- 
ly. It is affirmed by feveral now living* that there 
was a Mortality among the Cattle, a little before the 
lad great Plague in the Year 1665, which was imputed 
to the want of a due Care in burying them. And your 
Lordihips may know of what importance it w 7 as judg- 
ed by the King of PruJJia, the States of Holland, and fe- 
veral other Princes and States, by the Care they took 
to publifh Decrees and Placarts, commanding them to 
be buried upon pain of Death, or other fevere penal- 
ties; and I humbly conceive it wou'd be neceffary, not 
only to bury thofe which (hall Dye, but that fuch as are 
already Dead may have the fame Care; as alfo that they 
fee. buried nine or ten Foot deep at leaft. All which is 
mod humbly fubmitted, &c> 

Their Lord (hips thought fit to defer all proceeding 
upon this Report, till the Diftemper becoming, more 
general (hou'd make it Neceffary; but I thank God 
tEat Necelllty never happened, for within three Weeks 



( 88 3 ; 

or a Month after the giving in of that Report, the fol- 
lowing particulars concurred to put an end to the Di* 
leafe. 

The Cows began their latter Purging, whfch con- 
tributed much to prevent the Difeafe from appearing 
in frefh Places; and the Cow- keepers were convinced 
that the Difeafe was incurable. 

The knowledge of the Difeafe was (pread q!1 over 
England, fo that none woud buy a Cow in the coun- 
try-; and the Gentlemen prevented their being ftiii'd 
in Town, by having the Markets examined daily ; and 
fuch Meat condemned as appeared Sufpicious* 

They now divided* their Cows into fmall Parcels, 
by which they loft only that in which the Difeafe hap? 
pened ; whereas before that Method, when one Cow 
got this Difeafe, if fhe had herded with One, Two, 0£ 
Three Hundred (the Contagion was fuch) fcarce ono 
did efcape. 

Thofe who had no Sick Cows avoided all Com* 
munication with fuch as had. 

They likewife found that the keeping their Cows 
fo long when 111, had been the chief Caufe of their Lofs; 
they therefore now brought them to be Buried on the 
firft appearance of the Difeafe. before the Contagion 
cou'd poffibiy have got to any great height* 

Thefe were the efFedts of the Cow-keepers dear 
bought Experience; but it was the indefacigable Care 
and Diligence of thofe four Gentlemen, who gave a dai- 
ly Attendance, both early and late, that fecured Great 
Britain from that terrible Ravage, \&hich was made 
by this Diftemper in-ieveral parts of Europe* 

The feverity of this Difeafe in England did not laCt 
above three Months ; tho it was not entirely luppreflcd 
till about Chrijimas z.&vt in -feverai other Countries k 
continued two or three Years; and lam-credibly al- 
lured. 
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fured, that in Holland it now rages with as much vio* 
lence as ever; and that they have loft in Cows, 
Oxen and Bulls, above Three Hundred Thoufand. 

The Providence of God has fo difpoled the matter 
of Animal Bodies, as to render Contagious Diieafes ve- 
ry feldom infedtioiis to different Species; bur Expe- 
rience demonllratcs, that Contagions may be commu- 
nicated to the fame Species, by touching the Woolen, 
Linnen, efrc. to which the Infectious Effluvia of the 
Difcafed had adhered, tho' the two Bodies fhould be at 
a very great diftance; and I verily believe that more 
Hundreds died from the Infeftion, which was carried 
by the Intercourfe that the Cow keepers had with each 
other, than fingle ones by the original Putrifa&ion« 

The Nature oi Contagious Diieafes are but little 
underftood, and ic would neither be agreeable to my 
Deilgn, nor ufeful to the Publick, to (ay mere of this 
than what was evident : But 1 have been particularly 
careful, not to omit any thing Materia!, cither for 
ckferibing the Difeafe, or manitefling- the Methods that 
were taken for (uppreiTmg it; becaufe it is more than 
probable- that the. lame Care wou'd be equally fuccefo 
iiii in any other Species of Cattle. 

The number cf Bulls and Cows loft by this Difeafe, 
in the Counties of Middlefex, h(fex and Surry 9 wee 
Five Thoufand four Hundred and E ghteen ; and of 
Calves., Four Hundred and Thirty Nine ; and the Mo* 
ney iflued for them, at Forty or Ten Shillings fer Cow, 
&c % was the Royal Bounty of his Majelly, from his 
own Civil Lift : and tho* neither the- four Gentlemen, 
nor F, made any demand for a Reward, or for Expenees, 
yet k amounted to 6774/. 1 j. i d. But the entire lofs 
to the Cow* keepers, as delivered in upon Oath, was 
24500 ; . (exeluiive of the 6774/. l J * l ***) t * 1 °' com * 
puted but at Six Pounds per Cow j which at a Medium, 

was 
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was not more than their Prime Coft % the dearnefs of 
keeping them near London necciikadng the Cow keep- 
ers to buy the very beft. 

His Majefly was further pleated, on the Sollicitadon 
of the four Gentlemen, to grant a Brief fot the 24500/. 
but the many falfe Reports that were then induftrioufc 
\y propagated, to leflen the value of thofe poor Mens 
lofles, fo fruftrated that Charity, that the entire Sum 
Collected (the charges of Colleding being fir ft paid) 
was but 6x78 L % f . 6 d. which on a Dividend, amount- 
ed to Five Shillings and Three Half Pence in the Pound, 
computing their Lofs as above, at Six Pounds per Cow ; 
tho' if we confider their Contra<9s with Brewers for 
Grains* their Rent of Grounds which lay uielefs, Ser- 
vants wages, &c* their real I ofs may (by a mcdeft Com- 
putation) be allowed to be Ten Pounds for every Cow 
that died* 



IV. A Defer iption of the Organ of Hearing in the 
Elephant, with (he Figures and Situation of the 
Officles^ Labyrinth and Cochlea in the Ear 
of that large Animal. Communicated to the Roy« 
al Society, by Dr. Patrick Blair, % S. $. 




Lnndee, An^o 1706. which he was pleafed to Commu- 
nicate to the Royal Society, as you have it in Phikf Tranf m 
N°. 226 217* I treated of the Bony part of the Ear 
of V at prodigious Animal a little too fuperficially s 
becaufc 1 was unwilling at that time to break up die 
Os Petrofum of the right liar, which had accidentally 
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